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Introduction

Brown and Wagner (Sept., 1986) performed a detailed analysis of the
PCB patterns exhibited by surficial and subsurface sediment samples
taken at 24 locatiops in the upper part of the Acushnet River Estuary
(Figure 1). For most sites, the A sample was collected at 5 - 7.5 cm,
and the B sample deeper in the core at 15 - 17.5 em. It is likely
that many samples of A and all of B are anoxic if not anaerobic. The
sediment samples were analyzed by high resolution glass capillary gas
chromatography (HRGC) using electron capture detection. The
analytical procedure yielded about 118 individual PCB congeners or
sets of eluting congeners. The PCB congeners were identified,
assigned an IUPAC number and given a calculated weight %
(concentration) or mole %.

Based on the PCB congeneric patterns, Brown and Wagner (Sept., 1986)
concluded that 1) Aroclor 1242 and 1254 PCB mixtures were the dominant
mixtures released to the system; 2) PCB mixtures had undergone
unquantified degrees of weathering, vertical transport and some
dechlorination at sub-surface levels, but little or no aerobic
microbial degradation or lateral transport between sediment sites had
occurred; 3) dechlorination patterns were different from those
observed elsewhere. The objective of this exercise is to apply the
statistical techniques of factor and cluster anlaysis to determine the
degree of similarity of PCB patterns site to site, and also site to
site variations.

Results

The data on the PCB congeneric patterns were organized as follows.
Each sample having a site designation (e.g., 2A means surface sediment
at site 2) provided for about 118 peaks representing PCB congeners and
corresponding to a calculated weight % concentration. An example of
Brown and Wagner's data ( Sample ID 2A) are given in Table 1. The
entire computerized data base is given in the Appendix.

Concentrations represented by peaks 2 and 3 were flagged as inaccurate
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in the orginal report and were deleted from all sample compilations
leaving 116 peaks. In the factor analysis, peaks 1, 40, 114, 116 and
118 of the original data sets were deleted because all concentrations
were zero. This has no significant effect on the results. In the
computer printouts, case or symbol corrsponds to a particular sample
designation as follows:

Sample 1D Site or Case Sample ID Site or Case
{(Figure 1)
2 A 1 184 13
2 B 2 18B 14
> A 3 194 15
5 B 4 19B 16
9 A 5 21A 17
9 B 6 21B 18
124 7 224 19
12B 8 228 20
144 9 24A 21
14B 10 24B 22
174 11 26A 23
178 12 26B 24
Aroclor 1242 25
Aroclor 1254 26

Statistical analyses (factor; cluster) were performed on the data set
described above using SPSS-X, a comprehensive, integrated system for
managing, analyzing and displaying information. Calculations were
performed on a DEC-VAX-8600 computer in the University of Minnesota
Academic Computing Service and System. Data files contain the values
of PCB congeneric peak number and weight % concentration of each
congener measured for a set of sediment samples with identification
numbers as above. The factor analysis procedure is used to identify
"factors" which account for the observed correlations in PCB congener
patterns at a number of sites.

Principal component analysis (Table 2) showed that > 90 % of the
variability of PCB congeneric patterns at all sites could be explained
by three factors. Factor 1 included all but 5 samples and consisted
of PCB congeneric patterns most similar to Aroclor 1242. Fcator 2
contained two samples and Aroclor 1254, Factor 3 contained only two
samples. A simple varimax rotation of factor 1 and factor 2 yielded a
graphical representation of the factor analysis. Cases (numbers on
Figure 2 corresponding to sample ID's) heavily loaded on horizontal
factor 1 were most similar to PCB congeneric distributions in Aroclor
1242, Similarly, cases heavily loaded on vertical factor 2 (numbers
13, 14) were most simialr to Aroclor 1254. Cases not heavily loaded
on either (cases 10, 12) were not similar to either factor 1 or 2.
Most cases were loaded similarly on factors 1 and 2 but favored
horizontal factor 1.

Statistical analysis of these data is somewhat problematic in that the
PCB congeneric patterns exhibited by the sediment samples are similar
with a few notable exceptions. Inclusion of PCB congeneric patterns
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for sediment samples in the inner and outer harbor would greatly
facilitate comparisons. The factor analysis plot in Figure 2
demonstrates that 1) PCB profiles at most sites are approximated by
linear combinations of Aroclor 1242 and 1254 mixtures; 2) Cases 13 and
14 in Figure 2 corresponding to samples 18A and 18B are similar to
unweathered or undegraded Aroclor 1254; 3) Cases 10, 22 and to a
lesser extent 24 in Figure 2 corresponding to samples 14B, 24B and 26B
are dissimilar to either Aroclor 1242 and 1254. The PCB patterns in
these subsurface patterns appear significantly weathered and/or
degraded; &) There is a suggestion that the most altered PCB patterns
are relegated to sediment sites to the north; 5) Samples taken deeper
in the core (B samples) exhibit PCB patterns more similar to Aroclor
1254 than Aroclor 1242. This could result from a combination of
variable Aroclor input strengths, physical weathering or degradation.
Other types of factor rotation (quartimax; equamax; oblimum) did not
generate different or additional conclusions.

Cluster analysis performed on the above data set using the method of
average linkage between two clusters is defined as "the average of the
distances between all pairs of cases in which one member of the pair
is from each of the clusters". This is the most common and usually
the most preferred of several methods. A dendogram is a physical
portrayal of the clusters being combined (Figure 3). The distance
(length of horizontal lines linking groups) represents the relative
differer :e between clusters which are being combined. Long lengths
mean that dissimilar clusters are being combined.

The dendogram shows that 1) Sample 14B exhibits a PCB pattern
dissimilar to all others; 2) Samples 18A, 18B, 14B and Aroclor 1254
are all dissimilar to other samples based on PCB congeneric patterns;
3) All other samples are more similar than dissimilar and gather in
one large cluster. These PCB profiles then are comhinations of
Aroclor 1242 and Aroclor 1254 but favoring Aroclor 1242.

These statistical analyses considered with the PCB pattern
interpretations of Brown and Wagner support the hypothesis that
weathering and/or degradation of PCBs is occuring in the sediments of
the Acushnet River estuary upstream of the inner harbor.
Unfortunately, the usefulness of factor and cluster analyses to
quantify this conclusion is limited by the general similarity of PCB
congeneric patterns as altered by _in situ reactions. That is, these
samples exhibit characteristics of PCB microbial dechlorination.
However, this process does not alter the whole PCB profile
sufficiently to conclusively quantify this process using these
procedures. The statistical procedures do, however, support the
hypcthesis that alterations have occurred resulting in different PCB
congener profiles at different depths at the same site and at
different sites.
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Estuary sediment study area, showing
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9-JAN-87 PCB DATA STUDY
17:04:02 ACADEMIC COMPUTING SERV & SYS DEC VAX-8600 VMS V4.2

- - - - - -+----- FACTOR ANALYSIS - - - - -
ANALYSIS NUMBER 1 LISTWISE DELETION OF CASES WITH MISSING VALUES
>WARNING 11302

>The correlation matrix is tll-conditioned.

KAISER-MEYER-OLKIN MEASURE OF SAMPLING ADEQUACY = 85776
BARTLETT TEST OF SPHERICITY = 9174.9623, SIGNIFICANCE = . 00000

EXTRACTION t FOR ANALYSIS 1, PRINCIPAL-COMPONENTS ANALYSIS (PC)

INITIAL STATISTICS:

72.
85.
90.
83.
95.
96.
97.
98.
98.
98.
99.
99.
99.
99.
99.
99.
99.
99.
00.
00.
00.
00.
00.
00.
00.

VARIABLE COMMUNALITY s FACTOR EIGENVALUE PCT OF VAR CUM PCT
]

SITE( 1.00000 =+ 1 18.75529 72.1

SITE2 1.00000 ~ 2 3.38196 13.0

SITE3 1.00000 3 1.39168 5.4

SITEA4 1.00000 = 4 .74588 2.9

SITES 1.00000 = S .62700 2.4

SITE6 1.00000 = 6 .25342 1.0

SITEY 1.00000 7 . 18997 .7

SITES 1.00000 - 8 . 12920 .5

SITEQ 1.00000 = 9 . 10798 .4

SITE1O 1.00000 = 10 . 10072 .4

SITE1 1.00000 = 11 .07825 .3

SITE 12 1.00000 = 12 .06632 .3

SITE3 1.00000 = 13 .05948 .2

SITE14 1.00000 + 14 .04360 .2

SITES t.00000 - 15 .02112 A

SITE1G 1.00000 - 16 .Q1291 .0

SITEY 1.00000 * 17 .01122 .0

SITE 18 1.00000 = 18 . 003904 .0

SITE9 1.00000 = 19 . 00427 .0 i
SITE20 1.00000 20 .00320 .0 1
SITE21 1.00000 = 21 .00238 .0 1
SITE22 1.00000 = 22 .00184 .0 1
SITE23 1.00000 = 23 . 00139 .0 1
SITE24 1.00000 = 24 - 00099 .0 i
SITE2S 1.00000 = 25 - 00046 .0 1
SITE26 1,00000 = 26 . 00043 .0 1

00.

0O00QO0DOVVUYENDPW=LDEOUNDDEU = =

3

Table &

IRIPR

P r———— X
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17:04:03

SYMBOL VARIABLE

SITEN
SITED
SITES
SITE7
SITE9
SITEN1
SITE13
SITE1S
SITENT

o~~~ T~~~

- - FACTOR

HORI1ZONTAL FACTOR

A-12s4
COORDINATES
.84382, .39685)
.88692, .35584)
.91472,-0.02499)
.929142, .12154)
.77785, .50526)
.89367, .23336)
.08901, .91220)
.78310, .55477)
.B0495, .54050)

ACADEMIC COMPUTING SERV & SYS

ANALYSTIS

1

SYMBOL VARIABLE

2
4
6
8
10
12
14
16
18

L S O e T I e S S D D S Uy S D i D s [ pee gy

DEC VAX-8600

PAGE 8
VMS V4.2

VERTICAL FACTOR 2

-
W
X

SITE2
SITEA4
SITE®
SITES
SITE10
SITE12
SITE14
SITE16
SITE18

® @
N4

17

20

S
@ @D, n-I12uQ

COORDINATES

.70411,-0.05631) 19 SiTE19
.94080, .14740)

.94705, .04043) SYMBOL VARIABLE
.84273, .38320)
.25114.'0.08052) 21 SITE21
.91916, .30542) 23 SI €23

. 10489, .96395) 25 SITE'S
.59165, .68185)
.69936, .68793)

(

O = gujyow,kmu cocisor)

.B2311,  .26975)
COORDINATES

.74535, .38461)
.80478, .51981)

.84731,-0.07968)

F(aute 2

20
SYMBOL
22

24
26

SITE20
VARIABLE
SITE22

S1TE24
SITE26

(
(

.82248, 5079
COORDINATES

.36579. 2279
.61326, . 376n¢
.06137, 9524
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U I Rt N f ERARCHICAL CLUSTEHR ANALYSIS .

Dendrogram using Average Linkage (Between Groups)

CASE

Labe! Seq
21A 17
26A 23
228 20
19A 15
218 18
178 12
2A 1
SA 3
14A 9
17A 11
128 8
22A 19
198 16
248 22
268 24
244 21
58 4
12A 7
98 6
9A S
st 25
28 2
188 14
st2 26
1BA 13

148

10

Rescaled Distance Cluster Combine

-

PAGE

*

*

-

13

*

\:\‘5\“1 3

g -




T e e ——————t - f——
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000VVVVUVUVULUVULULUUVLUUUVLI UL VAL v v
00000000000000000000000000000000000000 Digital Equipment Corporation ~ VAX/VMS Version V4 2 000000000000000000000C0300000C00000000
OO0000000000O00OOOOOOOOOOOOOOOOOOO0000OOOOOOOOOOOOOOOOOOOOOOOOOO00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOQ 0000

-~
Ve

FFFFFFFFFF (e TeTelelele] DDDDDDDD 666666 333333 222222 880088 S;-f;
FFFFFFFFFF feleleelele) DDDDDDDD 666666 333333 222222 esesses '
FF (ele] GG DD DD &4 33 33 22 22 88 es '~
FF ele] @@ DD DD &6 33 33 22 22 88 ea
FF aa Ga@ DD DD 66 33 22 88 es
FF (e]¢] eG DD DD 66 33 22 88 88
FFFFFFFF [¢]¢] ea DD DD 646666666 33 22 888088
FFFFFFFF (ele] @@ DD DD 66666666 33 22 888886
FF Q@ GG GG DD DD &6 b6 33 22 a8 88
FF G@ GG GG DD DD 66 66 33 22 88 es ’
FF Qa (e]e} DD DD 66 66 133 33 22 88 ese
FF QQ @a DD DD 66 66 33 33 22 a8 e8
FF 866G GG DDDDDDDD 666666 333333 2222222222 8868888
FF QG0G GG DDDDDDDD 66666 333333 2222222222 8688888
EEEEE  AAA 4 4 222 888
£ A A 4 4 2 2 8 8
E A A 4 4 2 8 8
EEEE A A 44444 2 888
E AAAAA 4 2 a 8
E A A 4 2 6 8
EEEEE A A 4 22222 ges

DaTA ke

with pea\ka asd peek 3 deleded becamse of yncertun doke pomts.

000 BBBB 1
B B 1
B B 1
BBBB 1
B B 1
B B 1
JJu 000 BDBB 11

J
J

[ Sy Sy 5oy &
[aNeNalaRa
[oNeRel=Ra

000 22222

Job EA®#428 (1402) queued to LCAO on 7-JAN-1987 10:26 by user FQD&328. UIC (CROUP2, FGD43281, under account FAD&6328 at priority 4,
started on printer _VXSLCAO on 7-JAN-1987 10 26 from queue LCAQO. ’

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000 Digital Equipment Corporation - VAX/UMS Version V4. 2 00000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000



et - 1k Bl o e e 2

— e —

CUYTTE T TN i i

;o

g

(RS TRt

Sa

5B

A

OCOQCOMNOOO~LWOOOO

000~ 000~WOOOO

OCOQOOOLOO~-MNOOOOOCOO~00O0~MNOQOOD

(=}

0000
4894
0713
0000
4618
4340
1265
3981
3628
o823
0000
0666
0527
0000

0000
008
0000
0164
0200
5284
1360
2833
2347
1715
1901
0000
0000
0000

0000
6888
0000
0144
7938
6219
1605
3387
3087
&174
<390
0797
0567
0000
0000
7647
0721
0139
5639
2975
1155
2405
1993
2945
1614
0456
[e1p1e]0)
0000

0000

QOO0 COQAOoOMNMNOCO0 [eNoNeNeNoNeNoNoNeNeoNeRajal CO0OLO~OONMNDOODOO

OO0 Q0O0OO0O0O~-MNMOOODOO

7360
0040
0512
4779
7200
1684
0000
4359
0375
3490
0196
Q000
0515

2190
0353
0229
&737
0000
0000
0088
3034
4431
2391
0194
29463
0000

5671
0517
0201
6079
7572
3999
2698
3760
7080
2948
0227
0000
0721

1859
0300
0194
5736
5607
4£986
1866
2576
3761
2030
01465
0000
0000

6300

©000000WWOUWON

00000 OOMNMNONOO

cooOoNOOLWONO™

COOO~0OONUWOWO =

7358

. 0000

5994
0000
7125
5118
8464
2652
0000
2286
1520
3i43
0083

3357
0000
9378
3417
6099
o8se
34035
1828
0000
1422
1307

. 0139

0000

4077
0000
4144
0000
1721
2861
7688
0000
7641
1825
1593
3436
0000

9829
0000
34730
0000
0b47?
6224
4589
0000
9314
1207
1109
2456
0000

7090

0C000COC0O~00uUNOO

©000000000000

O0O0O00O0O0O0O0UVWWOO ©COOOOOOCOOCUNDD

3549
2401
0063
42046
0000
8065
0760
0000
0676
0577
1172
0013
0252

7154
4848
0000
0000
0000
9331
4292
0000
0440
0286
0955
0000
0156

. 3285
. 2461

1623
3435
0000
274
6719
3144
1818
o418
1166
0000
o192

&073
4116
3288
6045
0000
7938
3644
2126
0373
0243
0811
0079
0133

0615

©co0oco000000UN coocccoo~owu Y~

0000000~ OssON

COCO0O0000OMEIW

OCO0O0OCPO~O=DNN

COOOOWO~O~DUN ©OOOCOWU~ONOUWSA

CoOOCOONDOCO~DaS

3248
8413
5779
2975
7657
5880
3067
1824
0000
01846
0000
0000
0000

9843
5513
0000
2498
3751
0031
24638
0986
0000
0000
0317
0137
0000

6878
5465
1435
9163

47195,

1491
0000
3770
0925
0122
0457
0261
0000

2319
7128
3169
9100
3184
8516
0000
3795
0704
0000
0269
0114
0000

. 3036

coococos0O0OWOO,

CoooLCO0O0=00~=0O

©OCO00O0ONOOO~00 0COO0OOWOO~=00

0427
49465
0649
2367
2210
0337
0402
0034
29593
16038
0532
2071

. 0394

0000

. 0236

5530
1569
1364
7727
Q000
0000
1654
1570
0000
1679
04084

. 0417

6633

L7975

0034
1547
0000
2226
0000
2064
1956
0000
2130
0626

0000
8690
3184
5642
1158
0053
2718
0000
1404
1333
0000
1425
0411

0761

©00O000ONOO -~ cocooo0o00000ON ©cooco0o00omMOO~N

ccococococo~oc00N

6799
9269
0000
4274
4448
0374
2866
0000
5177
0044
05237
0000

5019
8877
0000
6115
0000
QA4
1929
0000
3098
0000
0000

. 0000

. 94631

0030
0000
4647
3760
0541
2359
2112
4307
0000
0366
0000

1240
7537
0000
5192
5999
0419
1638
1329
2630
0000
0000
0000

©000000~0000 cooopoo~0000 ©000000~0000

©c000000~0000

0193

. 6955

1040
2478
6078
3629

1038
0000
0000
0051

. 0017

0570

0097

. 9487

1548
1302
3881
1586
0000
0000
0000
0497
0345
0000

0085

. 8232

1470
1589%
7292
2630
0927
0000
0000
0000
0000
03434

0082
8054
1314
1105
1784
1346
0000
0000
0000
0000
0293

. 0000



ks

AT

9B

12A

12B

14A

CO0OO0O00CO0O~-NOOODO OCO0OOLOO0OO~NOCOOO O000COO0O~NCOCO -

CO0OO~00QO~00~0

1oas
0712
0472
$752
0283
0853
12946
1238
54995
0951
0000
0000
0000

0000
9359
1036
0000
0577
3660
1393
1429
1302
5310
0880
Q257
0000
0000

0000
8904
0000
0000
0620
1923
1345
1763
1607
7312
1303
0308
o198
Q000

0000
2009
0767
Q000
0910
4782
5358
2794
2475
0059
<988
0470
0472
0000
0000

aAson

OCNDO0OO0OO0OOONMNMOOOCO OO0OO0O0OO0OOO~~000O0 OCO0O0OO0O0OQO~NDODOO

S20Q000QC0O0~000O0QO0O

©

0396
0731
6307
5047
46808
1264
1455
2589
1075
0062
0000
0245

1944

0314
0271
5369
76847
oeso
1249

1485

2294
1128
0000
0000
227

1817
0293
0190
5311
0319
3408
1459
2083
3063
1519
Q053
0000
o39

3959
0497
0000
3964
9734
3089
1218
2868
2836
2049
0000
0000
0710

3079

BERERERY:

OCCOCOOONND=O

000 0O~00ANOWON 0C00O~0CO=WOAON

O OCOO0OUWOONUWOUWD~

- 1032

8321
Q000
9902
5554
3667
0000
0000
0633
04506
1063
0033

5912
0954
7583
0000
21195
7325
3575
0000
1247
0541
0481
1152
0000

6644
0000
0359
0000
7804
5069
4611
0000
6060
0842
0555
1413

. 0000

0555
7136
2207
0000
1172
3498
4332
0000
3127
0979
0787
2150
00353

7181

ANy

Q
3

10 0901

QOO0 O0O0O00~=0O

(=}

000000000 A=

0000000000200

00000000 OUNDO

2691
4760
6361
0000
5012
2874
1419
0844
0229
0359
0000
0Q00

6803
9662
6048
0980
0000
7058
2358
1263
0725
0127
0369
0000
0000

6218
4346
3004
1017
0000
7391
3250
1842
0939
0000
0414
0031

. Q000

2566
4385
2748

0000
Sa82
3038
2538
0739
0460
0576
0101
0169

1915

1707

=]

000000000 ANOW ©00000000sN

CO0OQ0O0O0COO0O0ONUOGN

5048
5386
1307
0730
22346
8409
2114
0000
0939
0042
1624
0000
0000

0845
68346
1363
677
5278
4672
1706
0000
09794
0092
2190
0043
0000

94652

19713

oy

5]

COoOOO~0O0O~TW

©C000CO0~0O00~DUA

©o0OONOCOCO~DAY

COODOWOOONUWLN

. 4099

8730
6140
5225
3428
0000
4057
0145
0000
0174
0219
Q000

. 8020

3183
7286
8976
2324
6991
0000
3905
0402
0000
0161
o102
0000

. 0601

9714
3519
&746
2407
7607
0000
1902
0000
0000
0207
0114
0000

4006
2348
2790
8265
1194
9789
4399
a944
0954
0083
0000
0179
0000

6132

Ta71

00000C~00=~WO

©000OONCOONDO ©cco0000~000~00

© ©O0OOOCWOOO~0D

. 8620
. 4113

3541
0923
0000
2809
0000
0673
0634
0000
0648
0171%

0141
75095
6258
7947
0997
0000
8993
0134
0667
0770
0000
0689
0000

0000
7383
3014
7199
0998
0000
2447
0000
1039
0871
0000
0873
o148

1816
6450
6806
0000
2562
0000
3939
0000
1298
2141
0303
1374
0568

. 0112

AR

cocooo0o~000N ©0000C000000ON ©c000000~00~W

©CO0O0O00O0D~00ON

. 1957
. 4064

0838
2580
1046
0296
0925
0000
1365
0000
0206
0000

4292
6868
0000
2822
279
0329
0946
0855
1343
0000
01464
0000

2130
6420
0000
3389
5414
0410
1264
0949
1829
0000
0255
0000

0338
5978
0849
4274
7033
1749
1329
1451
2334
0000
0482
0000

©CO00O0O000O0~0000 000000000000

©0oO00O000O~0000

©ccooo0o00~0000

0093
9739
1484
1178
8522
1192
0390
0000
0000
0293
0047
0313

0084
7909
0802
0770
0320
0989
0361
0000
0000
0000
0131
0000

. 0080

7393
1285
0780
2273
1280
0306
0000
0000
0000
0000
0000

Q038

. 4099

0777
0348
7791
0936
[e2-127.
0000
0000
Q000
0000
0905



EEL. am——

-—m

o xIiaL

14B

17A

178

18A

OCO0O0O0O~0O0O0O=MOOO

OO0O0COOO0O~LOO0OO0OOOO0OOCCO0OOCOOO0OODOO

CODOO0ODOOODLODODODO

4580
0373
0119
6531
6810
2537
3349
3464
3445
2962
0523
0383
0000

0000
070R
0000
0000
5305
<68
0290
0595
0433
<580
0000
0000
0000
0000
0000
6462
1023
0063
3955
4639
1806
2481
2403
7104
1460
0000
0000
0000

0000
7039
0000
0000
02yt
768’8
3650
3973
3492
7395
182
0364
0000
0000
0000

s i

OO0O0O0O0OO0OQOWMOCO

O00OQ00OOONWOOOO

Q0000 COOMNMOONO

<

00000000 0G

0124
0482
4749
7540

6159

2780
3713
4995
2442
0000
0000
0478

1609
0000
0056
5094
5881
9331
3100
2882
0000
1345
0095
1444
0521

8119

Rt Aal-~]

<

cooocoo00000000 ©cooowWOOENO=O

0000~ 00s00NO~

cooCowWOO~MOAOR~

3027
5931
0000
125
1019
9067
0000
2258
1499
1209
2413
0000

8087
0000
5286
0000
5489
9011
1506
0000
5343
0000
0000
0000
0000

1720
2593
7515
0336
0277
3872
7369
0000
8745
0774
o388
0000
0042

12359
3164
6769
0000
4017
3157
8502
0000
1224
0336
0445
0139
0000

0000

L LD

[eNeNoNoleoNalol Well: WANeNo]

=]

0000000 ~0Os~0O

©C000000COOANOO OOCOOOOCOO~NOO

1794
5044
8062
0000

1643 .

5315
3840
0729
0302
0R47
0079
0000

0629
0000
1046
2528
0000
2311

13684

0631

0813
0000
0000
0000
0000

6290
5122
2603
4960
0000
9399
2434
29295
1237
0268
0367
0000
0050

. 4254

5436
9424
2890
0000
4981
1627
3805
1178
0385
0305
0000
0000

oaz21

[aTalals]

©C00O0O00O~NWUON 000000000~

(]

0C000CO0O00O~0Bsbuy

coocococooOoOuUROEW

s
3751
2519
3157
9073
2935
0000
1470
0089
2996
0037
0000

1287
18688
0788
1212
3465
7852
0494
0000
0325
0000
1104
0000
0000

0215

SONt

[=]

©OOOOONO~0O~NWW 0000000000~ 00 00000 HO=O=0N

©cocoonNO~ONDWN

/%1
. 6592

9793
5073
2197
0000
3068
0742
0048
0000
0145
0000

3936
7302
2214
4567
1176
2727
0000
6635
0000
0000
0000
Q000
0000

1987
6265
8260
8447
8068
0820
0000
3465
0666
0000
o182
0184
0016

266

. 4074

8832
2035
5302
4501
3641
7698
0997
0000
0133
0000
0000

. 1013

2/19

(o]

CO0OOOWOO=MC

©OO00OOONOOONOO 0000000000000

cocooowooo~-00

b ARV

1404
0056
1633
0000
&996
0000
14655
1626
0247
1585
Q376

3223
77235
9327
2045
0000
0000
6131

0000
0000
0381

0000
0139
0000

0637
6289
8567
9782
1803
0000
4760
0000
0925
1161
0035
0805
0266

0816
3623
7056
3560
3064
0000
4789
0000
0920
1943
0000
07346
0337

7059

QAN

COOCOOOOWOO >

©ccoo0o0000000C

©c000C0ONOONW

0CCO00O00OONOO=N

LA Y

1944
o819
4470
2133
0738
2284
1366
2903
0000
0476
0000

0000
1578
0717
0000
5411
0000
0281
0000
05193
0000
0000
Q000

0737
1839
0663
5892
0530
05995
1671
0000
1524
0000
0296

. 0000

. 4853

4494
0856
8325
2893
1229
1865
0000
0574
0000
0339
0000

2ROt

©co0o0000ONOODC

000000000009

©000000~0000

©ccocooo0oNOOOO

[V2IVE 2%

6263
1360
1829
%586
1868
0943
0000
0000
0000
0000

. 0000

2142
1769
0000
0401
3710
0479
0000
0000
0000
0000
0000
0000

0078
8443
1554
2554
7302
0860
0620
0000
0000
0000
o178

. 0472

. 0071

65757
06463
1859
5669
0232
0687
0000
0000
0000
0235
0000

n1on



gt e

1688

19A

198

CO00O0000DO~000CNOONCOQOO=000ONOOOOOOCOUVODO000O~00=~0 OOOOCOCOOOOMNOQ™

6813
0394
0000
0226
2078
2585
7639
7468
4982
5820
1072
0000
0000

0000
5036
0000
0000
7682
8101
L2693
7239
7078
9107
5709
1161
0718
0000
0000
90473
09722
0110
8284
7808
44654
4862
4312
o118
2451
0334
0367
0000
0000
2%78
047s
0000
4510
3639
5967
5329
4638
1840
2896
0370
03%6
0000
0000
7694
0000
0000

O00OO0ONCOW~O0OO0OO0

QOO0 O0OO0O0QO~000O

(s N oRaNe)

OO0 O0OO0OOOMOQOO OCO0O0~00WOONOO

0728
0094
1318
ooes
5945
6844
9372
2184
8310

- 0399

0000
o876

5130
0069
QQQQ
14357
9959
2057
6486
2514
8592
7569
Q3789
0000

0863 -

2953
0675
0000
3835
2997
8649
3674
3632
0000
1662
o10%
0000
0392

1633
0615
0000
2784
64467
7198
4195
4017
0000
2034
0096
0000
04846

14629
0307
0057
4098

- e

COCOOOMNOOOR

CWOO OOOCOCA0O0BNOUOO OOOOCACOSNOSOO OCOOONO-200000

6652
2772
0000
9208
6439
0917
0000
0123
5521
2914
6280
0174

Q000
5043
3986

. 0000

8777
2010
9166
0000
686
4875
2762
6205
Q165

4920
2178
5787
0000
5872
1571
8730
0000
3988
0547
0444
1840
0000

4354
2108
3529
0000
2644
7901
8098

.0000

8656
0643
0665
2036
0079

3799
3202

. 5029

0000

CNOO

OO0OO0OOOON~=OM&OO

©CO0O0OOOONOIWOO 0000000~ ONWOO OOCOOOON~0R00O0

0000
1576
3380
0000
2191
7234
8370
0000
08295
2156
0000
0463

0399
0896
2092
1489
0000
19684
1102
8066
0184
0782
2043
0262
0000

2182
3784
6981
7312
0000
{108
2411

44605

0148
0450
0448
o126
0103

1143
2283
929
8363
0000
5802
2261
4923
o211
0569
0496
01467
0209

2786
3964

.8773

3494

-~

b o bsN

000000000 ss~ O0OOO0OCOOONOOO ©0OOCOO-0ONGO

0000000~ NNN~

5001
5966
1587
0971
376
1893
Q000
6479
0000
068
0132
0056

0407
4954
5480
3468
1447
7977
9903
0000
3690
0000
8389
0167
0000

8281
1293
2764
1607
3021
3264
0763
0000
0501
0102
1602
0000
0000

1277
5374

. 0t6)
7913

2561
2230
06460
0000
0606
0132
2084
0066
0017

0034
Ba41s6

. 6007

7745

~LTD

10. 4354

00000~ 0WO00O0

onopcooo

cocooo

COCOOUWONOANN-O OOOCOWO=ONBN~

AN e

2819
8890
7985
2448
1404
. 0000
2 2911
0000
0342
1175
0395
0000

0960
2319
7541
249
2320
9543
6173

0000
0000
0000
095395
0000

5362
2247
9398
4323
3053
8003
4455
9983
1169
0000
0000
0108
0000

8924
2360
1328
9743
14295
3171
4987
2348
1180
0000
0236
0136
0000

9014
. 5781
. 9045
. 6430

©00000®OCOOO

COCOO0OUOOO0000 O0COOOSOOO~00 OOOOOOCMOCOOOO

oONO D

. 3630

5589
3079
1983
0000
608
0062
6563
2757
0000
4055
0819

5388
2293
4590
3027
1691
0000
2812
0059
6044
2613
1055
3990
0836

2032
4200
0062
4356
3515
0000
5406
po00
09464
2256
0000
1047
0454

4614
2787
2586
0000
4127
0000
5354
0000
18468
2311
0000
1214
0418

14652
3905
1410

. 3569

~~e

Q- n

©c00~000NOOGOO coo~oco00DOOOO

coooooomnOOO~

coooo00c0owWo00O

2801t
<2322
0420
1612
2368
1145
5708
6102
2071
0000
1044
0023

2143
2279
0796
2005
7980
0848
4994
5218
1047
0076
1045
0000

3073
8032
0884
8410
8999
1499
2327
o731
1129
0000
0456
0000

7011
3221
04688
7052
2473
1658
2650
0000
1852
0019
0459

. 0000

3345
5706

. 0000

ey

000

©ccooocoosc000

©C0O0COLOOCM»ODOODO

©000000WO00D

©coo0o0000WO00O

0120
1184
0000
1251
1298
6990
2160
0000
0000
0047
0030
04645

0113
1122
0000
1186
1918
3470
1903
0000
0000
0045
0086
0612

0261

4845
0609
1462
3200
0433
0822
0000
0000
0000
0000
0000

0072
2786
0000
0917
6995
o288
0909
0000
0000
0029
0037
0146

0843

. 5343
. 0576

~r



® ©® ¢ &6 ¢ v v 6 & &6 o ¢ o ©¢ ©° o ¢

[ 3]
L)
>

24A

CO~NOOCOOOOO00D00O=NCO~000000000~WOOO0O0000ONOOO0OOWOOO0O0000~000O0 W

4375
6578
3500
5218
4712
9577
<212
0553
0433
0000
0000
8162
0000
0000
2011
6709
3945
5942
5415
1740
2786
0623
0635
0000
0000
&729
0000
268
398646
2172
2648
3312
3019
7371
21959
0000
0334
0000
0000
1835
0697
0000
5414
o217
3986
4357
4048
7672
2606
0353
0358
0000
0000
4064
0492
0000
0145
0803
1629
2731

OCO0OCOO0Q0O~Mn

OO0QCOOO0O0C=-MNCODO

CO~MPNO~00

0000000~ MNOCO0 ODOOQOOO~MOOOO

3448
5348
5621
4278
5404
2667
0000
0000
0780

0000
0209
0338
36286
0967
4821
5850
5105
5672
3282
0201
0000
0780

1768
0240
0312
6678
7855
5195
2656
2904
7141
1478
0105
0000
0417

2878
0135
0301
3023
2074
6774
2830
3574
0000
1546
0127
0000
0577

2903
0741
7587
6127
0330
277
2214

2495

“~Nane

COWOO~O -

0CO0OSPO0E~OWOO OOCOWOO = m

cooo0000ONWORO~

coocowoowWNONO~

.B8768

4991
7544
0000
5757
1359
1611
3256
0000

1943
1911
3152
0000
6931
5961
9545
0000
3999
1622
1640
3550
0000

8474
5275
2447
0000
18465
86810
7702
0000
0082
0580
0572
14699
0058

0549
2122
7851
0000
2498
0137
9949
0000
9986
0400
0440
1738
0046

1125
0000
5021
0000
0428
4967
6420
0000

~ney

el eNeoNeoNoReNo N o)

OCCCOW~OO OOOCOOO~OWBNOO O0O0OOO0OOC~OOWOO ©OOOOOCOC~ODNOO

0000
0674
4939
4909
0327
04603
1328
o111
0163

0000
3622
8374
4591
0000
3914
5773
3656
0139
04465
1364
0133
0000

6258
6458
9792
5243
0000
3346
1613
3393
o128
0390
0407
0107

. 0076

. 3133

4358
3245

. 3698

0000

. 6542
. 1477

4338
0163
0501
0273
Q000
0123

3273
2367
4824
2542
0000
7563

. 3251

2867

nan-

O0O0OQ0O0O0O0O0OC

000000000 UINW 000000000 HWW-

©0o000000O0sEUN

CoOmNMWS -

db/dd
5518
3078
0000
1647
0094
3222
0053
0000

56887
661
6514
8940
<292
4767
3453
0000
19646
0067
3845
0047
0000

6053
7802
7142
4083
3026
7778
0520
0000
0603
0000
1598
0044
Q037

1700
2932
6411
5004
2287
&877
0233
0000
0404
o116
0000
0038
0015

2557
7463
0373
8620
2401
4314
2462
0000

TNLN

ococoocosoNnc

©CO0O00O0SO~ONDNN OOOOOUO-=ONOAL OOOOOUONONSN-

NOOO = & m=wm

o<ut
1458
44446
4029
1121

0206
0000
0119
0000

4111
0511
6692
0740
5274
3532
5026
3392
1137
0061
0000
o162
0000

7617
0730
0000
4557
3756
2812
3019
0904
0000
0113
0203
0168
0000

5527
9675
1712
2694
2836
4797
4083
7672
1139
0091
0000
0163
0000

774
9854
44639
3375
4361
9298

. 2085
. 5241

Nnoao

0C0O00OOWOOO~0O0 0O00O0OOUODO~0O0 0OO0OO0OWOC

ONOOONOO 00OCOOOWOOO~OO

.70

0000
1776
0000
1751
2304
0359
1937
0607

1971
3317
6587
14638
4128
0000
8606
0000
2312
2383
0000
2179
0000

0518
7558
5510
6858
1834
0000
2463
0000
1023
1518
0000
0941
0333

1251
5146
5501
56821
2213
0000
9783
0000
1192
2144
0159
0790
04as2

0315
3244
4927
5995
1542
0000
3193
0000

lalalal)

CO=0 0O ==

C0OOOCOONDOO~N ©00OOCO0OOWOO~~ ©OO0O0O00OWC

©000000WOO~~

(L N e ]

. 0301

0827
2680
3000
4314
0000
0572
0000

8473
2594
0000
4124
8582
0986
3153
2778
4561
0000
04628
0000

2552
2869
0000
8122
5772
0756
1865
0541
1367
0021
0352

. 0000

7649
0728
0000
1460
6442
1298
2201
0000
0532
0000
0404

. 0000

4966
0633
1139
ae98
8887
1064
1514

1A

cooco0000ONC

000000 ONDOOO ©O0OOCOONOOOO

©c000000WOO0O

co~ocoon

ANNN



-
<+
¥
a
N
4
-
E
B
B
- J
a
A
>
o
-
P
| e
! -
-
c >
| -

stl

O0C0O0O00C=~WOO0ODOO00O0DO~000O0~000O00O00O0O~00O0ONOO0O0O0O0O0O000OO00O0O0O0O0OOOO0ODO

2294
9401
1533
o411
0429
0000
0000
2644
0805
0000
7927
4809
0974
172727
1741
6227
o912
0314
o282
0000
0000
4033
0000
Q000
9014
7763
2360
4491
4093
6382
<121
0514
0960
0000
0000
3132
0612
0000
4292
78688
1594
2693
2792
0849
1867
0596
0352
0000
0000
9339
0376
0000
2675
&201
0185
0114
0104
0793
0000
0000

[ETaTatal

CO0000WLWWOOOO

COO00O0O00O~NGCOOO OO0OO0CO0OO0OD0OO~H00 0OO0OO0OO0OO

000000~ =~0ONOO

3425
1733
0000

0545

4533
0610
6927
2265
9189
8588
1091
1516
2101
1082
o111
0000
0372

144
0133
5570
S147
2956
6883
44628
3820
5132
2458
0191
0000
0690

2106
0340
8411
7521
6028
5419
1986
2514
4204
1796
o186
Q000
0339

5821
0678
[o]= 4]
7089
2813
4439
1168
0371
3005
0132
0000
0000

SN aYala%s}

©CCOOOOWWO~ON OOOONOON=~QO=00C OO0OOOWOO=~ONOCO O0O00O0~0O0~0DO00O00C OOOQOON

2283

. 0841

0993
2221
0000

8056
0000
7791
0000
7815
6462
3412
0000
5006
0490
0704
14604
0000

3362
0000
7283
0000
8451
7183
7247
0000
0922
1203
1405
2881
0000

4210
1553
0190
0000
34605
0262
5662
0000
2208
0952
1164
0000
0084

6313
1908
2132
0000
0837
6298
2801
0000
0000
0090
0000
0000

[alala¥sl

00000000 ON~0OO OCOOOOOOOCUNOO 0COODOCOOO~~0O0 00000

00000000 WOO~

. 0437

0253
0743
0062
0000

0000
1408
1676
7458
0000
4063
1645
1610
0434
0165
0544
0051
0000

1905
2686
4568
2788
0000
785
4774
4345
0310
0533
0000
0086

- 0000

1146

. 2976
. 7049
. 7489
. 0000
. 7043
. 4012

2791
0242
0458
0939
0081
034%

0110
1356
8741
3107
0000
4240
3863
0706
0223
0000
0000
0000

lalalatel

'™

10 3164
. 8249

©co0o000O0OCO=~20 ©OOODO

©O0OOOOO~ONNSO 0OO0OOOCOOOIWU-

oooooowony

1060
0000
1852
0000
0000

61146
3399
2709
59511
6353
4928
1513
0000
0696
0000
1157
0000
0000

6242
0834
8079
1827
3769
8163
3096
0000
1506
0100
2966
0000
0000

7939
9873
1175
4144
4751
0782
28795
0000
1290
0109
2369
0034

. 0054

3246

6369
2189
9991
2602
0188
0000
0000
0093

. 0000

nnnn

©0000~0000~00 0000O

©COOOONOOO~N~~ OOOOOWOMOMUNS

©00000C~~ma0

0849
0000
0255
0257
0000

9726
9547
2292
6825
1367
5052
1337
4642
0572
0000
0000
0315
0000

6181
1214
1767
5275
5588
7451
3831
7356
1141
0182
0000
0196
0000

. 1270

0308
8142
1045
2756
8401
2118
5634
0797
0166
0000
0231
0010

4203
5678
0705
1026
0032
4144
0000
5094
0000
0000
0000
o182

nnnn

. 0996
1533
0000
L1229
0371

1204
1228
&£990
2929
1218
0000
1837
0000
0484
1055
0151
oB81
o247

1253
3280
8798
4859
3378
0000
2425
0000
1748
. 2093
0361
1698
0554

1983
1540
0799
4792
1774
6952
2266
0000
1132
1728
0338
1337
0441

0362
8044
2847
4475
0549
0444
7194
0000
0000
0000
0000
0000

©000000O0~DROO0 OOOOOON~0O0~0OO0 O0O0O00LOO00=00 O0O0OOOO~-00ONOO 00000

N nNNnnn

oocooc

000000000000 ©0OOOOOONOO~~ 000000 O0~0000

coooo0c00cONG

1437
2257
0000
0347
0000

. 6370

3570
1541
2081
0794
0448
o841
1122
1483
0000
0000
0000

8892
3618
0000
3219
6727
0813
2338
2734
3452
0025
0506
0000

7305
6549
o817
2626
0000
0742
1684
1824
2563
00046
0429
0009

1472
8852
0000
2601
5782
0000
0430
0000
0148
0000

. 0000

nnnn

oo0coo

0000000 ~00ON ©OOOOO0OO~0000 ©0OO0OOO00000A

©c00000000~0

. 0000
. 0000

0000
0000
0000

4895
2247
1780
0748
8777
0562
0449
0000
0000
0000
0000
0000

5154
4918
0849
2236
9507
1692
0829
0000
Q000
0000
0000
0644

5102
764
1737
1112
4223
1401
0293
0000
0118
0000
0000
0333

00895
0357
1143
2498
3776
2144
0072
0000
0000
0000
0000

[ataTala}



	RETURN TO 1990 ADMINISTRATIVE RECORD INDEX

	barcode: *60165*
	barcodetext: SDMS DocID 60165


